Modulation of vasopressin-induced water permeability of the cortical collecting tubule by endogenous and exogenous prostaglandins.
These experiments were designed to test the thesis that prostaglandins produced by the cortical collecting tubule cells could modulate the vasopressin-induced osmotic water permeability (Pf). The dose-response curve for vasopressin-sensitive Pf showed the Km to be 1 microU ml-1. Exogenous PGE2 and PGF2 alpha (0.1 microM) inhibited the Pf induced by 1 microU ml-1 vasopressin when they were present in the bath solution. PGE2 (0.1 microM) in the lumen failed to inhibit the normal vasopressin-induced Pf, thus indicating an asymmetrical effect. Exposure of the tubule to 10 microM meclofenamate following stimulation of Pf by 0.2, 1.0, 10, or 100 microU ml-1 vasopressin failed to further increase the Pf. Pretreatment with meclofenamate or arachidonic acid (AA) failed to produce a different Pf response from controls. Neither naproxen (10 microM) nor AA altered significantly the Pf induced by 1 microU ml-1 vasopressin while methylisobutylxanthine, as expected, significantly enhanced Pf. The stable endoperoxide analogs U-44069 and U-46619, which mimic the actions of thromboxane A2 in many systems and which can stimulate osmotic water flow in the toad bladder, had no effect on Pf. Acidifying the lumen to pH 5.2 enhanced the Pf induced by 1 microU ml-1 vasopressin but subsequent exposure to meclofenamate did not cause an additional increment. These experiments demonstrate that exogenous prostaglandins are effective only from the basolateral surface of the cortical collecting tubule; that endogenous prostaglandins, if produced by these epithelial cells, do not produce demonstrable effects on vasopressin-sensitive Pf; and that endogenously produced thromboxane is not the likely reason for these results. Finally, the cortical collecting tubule response to many factors modulating Pf is considerably different from salientian urinary bladders.